Introduction
Within the last two to three years most hospital departments in the British National Health Service (NHS) have been required to operate within a fixed budget, the preparation of which can be very complex in departments with employees of diverse function and expertise. There is also an increasing demand that the NHS should examine the cost effectiveness of its service; similar demands are being made in other countries. Therefore, a department with a specific function should know the cost of its service, and adjust its budget with strict regard to the quality of cost efficiency of the service.
In 1975 the British Department of Health and Social Security (DHSS) commissioned the preparation of a document outlining a scheme for the "total costing" of a pathology laboratory [1] . Costing exercises in clinical chemistry have since been based on this on this rather complicated scheme or have been concerned solely with the operation of a particular instrument. The latter analysis is often superficial, taking into account only the cost of reagents. If carried out by the manufacturer, the methods of cost analysis can be obscure and difficult to apply to a particular laboratory's workload or to the comparison of the performance of similar instruments marketed by different manufacturers. As capital and running costs of instruments increase it becomes more important to know the relative costs of carrying out analyses by alternative instrumentation before purchasing new equipment.
This study describes a new approach to costing the workload of a hospital laboratory which is less complex than the total costing scheme of Coopers and Lybrand 1]. The scheme presented provides a facility for costing a defined laboratory workload on different instruments, and hence it is referred to as Relative Costing of Analytical Systems (RCAS). It takes into account those costs which are likely to arise in normal circumstances and vary between instruments.
If the workload is made up of a sufficiently broad spectrum of analyses, then not only the costs of single instruments of similar capacity, but also those of combinations of instruments of different capacity can be compared. Such combinations are referred to as systems. It is essential that the workload is defined before RCAS is applied, and for the costing to be meaningful the group of analytes under consideration must constitute a sufficiently large part of the workload. In theory, costing can be carried out on a smaller workload, but in practice this is more difficult as data would have to be corrected to allow for work sharing of instruments, manpower, and in some cases disposables and reagents. Certain assumptions have to be made which must be clearly defined at the outset; they must not invalidate the costing.
The principles of the cost analysis
The analysis is divided into two parts: (i) costing of individual instruments (ii) use of this data to cost different analyitical systems
Individual instruments
The costing of instruments and their analyses includes all items of expenditure which are not part of the fixed laboratory overheads. These are considered under capital cost, maintenance, manpower, services, control and standardising materials, disposables and reagents. Each item of expenditure is assessed in the most appropriate category, for example, capital costs are assessed in category (a) and reagent costs in category (c). The appropriate category for other items cannot be specified as it will vary from one instrument to another. When the analysis is complete, two sets of data are available for each instrument, the expenditure related to the instrument ie the sum of the costs in category(a); and expenditure related to the workload ie the sum of the costs in categories (b) and (c).
Analytical systems
The cost of an analytical system is the sum of the costs of the individual instruments included in the system, ie all the expenditure in category (a) and the expenditure in categories (b) It has been assumed that the identity and relative quantities of the constituents of each final reagent mixture are invariant with respect to different instruments. This assumption is not completely valid, but when the cases with deviations were, investigated, the differences in the individual costs of the constituents did not significantly change the cost, of the final reaction mixture. The final reagent cost for each method considered is given in Table 2 . Some analyses require a blank determination to be carried out and where this involves different reagents the appropriate cost has been calculated separately. This approach to costing does not apply to instruments for which use of the manufacturer's reagents and kits is obligatory eg the Du Pont ACA.
Manpower
In RCAS only the manpower used in operating the analytical instruments is taken into account. This includes the time that would normally be spent by the operator in day to day maintenance. It is assumed that operating the type of instruments included in this study does not influence intra laboratory requirements in expertise and times of employment of other personnel who do or do not contribute to the processing of specimens.
Manpower costing has been determined in two ways according to the type of instrumentation. Annual costing is used for non-selective multichannel instruments where, assuming the personnel are employed full time on such analyses, the manpower, is unaffected by the number of analytes determined. With the smaller instruments whose usage and hence manpower utilisation is affected by the number of analytes measured, hourly costing is applied. The unit time cost has been calculated on the mean salary of the Medical Laboratory Scientific Officer (MLSO)for the last quarter of 1978 plus 20% to cover national insurance and superannuation etc. Calculation of the hourly rate is based on a 37 hour,. 5 
3.22/h
In the case of the non-batched analysis, manpower is covered by a fixed "on-call" payment which is irrespective of the number of analyses carried out and the type of instrument used; it is therefore excluded from this costing. The 51.0 manpower costs for Saturday and Sunday mornings are also covered by "on-call" payments. However, the magnitude of the workload at these times is such that it was costed as batched analysis.
Other costs
The costs other than those of reagents and manpower will be considered here under the appropriate sub-headings.
Capit, al and depreciation
The capital cost of an instrument needs to be included and should be spread uniformly through its expected working life. The DHSS recommendation of seven years average life [1] has been used and depreciation has therefore to be calculated as one seventh of the capital cost per annum.
To this has to be added the cost of the maintenance contract, which usually stipulates that the instrument be maintained under warranty, free of charge for the first year. Therefore, the total annual depreciation has been calculated as one seventh of the capital cost plus six sevenths of the annual maintenance contract. (iv) The volume of serum used is approximately 10% in excess of the volume required for the assay. Costing is based on the mean price of preparations purchased in quantities appropriate to the workload. The case where a special serum was required for a particular instrument is dealt with in the section on instrumentation.
Disposables
These include blood tubes forthe transportation of specimens, vials for introducing the specimen into the instrument, and any accessories associated with the analyser which need Tables 3 and  5 . From these data a total overhead cost is determined and a total assay cost per analyte per annum is calculated. The latter, is determined for batched analyses and non-batched ones where applicable.
In the case of some of the newer instruments data were not available at the time of compilation for all of the potential analyses, and these analyses have therefore been omitted.
The costs of the materials and services are based on information which was correct at December 1978 and which are common to all instruments, they are shown below. The results of cost analyses carried out on ten different instruments are shown in Table 7 .
Systems costing
Different instruments and/or multiples of the same instrument used in combination to process a defined workload are referred to as systems. The costing of a system is carried out by summing the relevant individual instrument costs as in Table 2 (ul) (ml) II III Acid phosphatase is the only analyte excluded. considered in the present study [3] [4] [5] . 24 .5% based on the change in the retail price index.
